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AUPHORS 1 Polyakov, S, N, and Starodubov,

FIPLE: Influence of Manganese and Molybdenum on the Solubility of
Carbon in a-iron and the Kinetics of the Process of Separation
of Carbon from the a-iron in the FPresence of Manganese and
Molybdenum (Vliyaniye margantsa i molibdena na rastvorimos:’
ugleroda v al'fa-zheleze i kinetika protsessa vydeleniya
ugleroda iz al'fa-zheleza v prisutstvii margantsa i molibdena)

PERIODICAL: Fizika metallov 1 metallovedeniye, 1958, Vol 6, Nr 6,
pp 1110-1121 (USSR)

ABSTRACT: Investigation of the solubility of carbon and nitrogen in
commercial iron is of much theoretical and practical interest,
particularly from the point of view of elucidating the nature
of such phenomena as temper brittleness, ageing, blue brittle-
ness. The view has been expressed by various authors (Refs.1,
2), that the cause of temper brittleness is the effect of the
alloying elements on the shape of the curve of solubility of
the carbon in a~iron. However, as far as the authors are
aware, no direct experimental data are available on this point,
mainly since investigation of the solubility of carbon in
a—iron is difficult due to the fact that its content in the
solid solution is low (Ref.3). Finkel'shteyn and Rozin

Card l/g(Ref.4), Wert (Ref.5) and Dijkstra (Ref.6) applied the method
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in a-iron and the Kinetics of the Process of Separation of Carbon
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of internal friction, based on the acumrence of pronounced peaks
of internal friction as a function of temperature for study-
ing the behaviour of carbon and nitrogen in solid solutions,
For an oscillation frequency of 1 c.p.s. a peak due to nitro-
gen occurs at 200C and a peak due to carbon occurs at 30°C,
Snoek - (Ref.7) has shown that this effect ceases after com-
plete elimination of carbon and nitrogen and therefore these
internal-friction peaks are due %o the penetration & these ele~
ments .into the atom lattice and it is to these elements
that this effect is ascribed. It follows from the theory of
low-temperature anomalies of the internal friction that the
magnitude of the internal friction peak is proportional to

the content of atoms of carbon or nitrogen in the solid solut-
ion if their concentration is low, irrespective of the shape
and dimensions of the excess phases (carbides and nitridesg
This fact opens up extensive possibilities for investigaving
+he processes of decomposition of solid solutions of carbom

°o
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Influence of llanganese and Molybdenum

a-iron and the Kinetics of the Process of Separation of Carbon from
the a~iron in the FPresence of bManganes
the influence of various alloying

and nitrogen in a«-iron and
elements on the solubility of
The aim of the work described
influence of Mn and Mo on the

of the solid solution of carbon in
of the high-temperature part of the curve of solubility of
the presence of these elements.

carbon in iron in

ing the materials for investigation
+t that manganese increases the suscept-

consideration the fac

ibility of the steel %o temper brittleness
molybdenum, in quantities of 0.4 - 0,5%, reduces this sus-—
The experimental melts were prepared in such
a way that two ingots were produced from a single melt, one
being of a commercially-pure iron,

alloyed with the appropriate element.
duced in a vacuum—induction furnace;

ceptibility.

jected to diffusion annealing

were forged into rods of 8 mn dia.
for the experiments was wire of 0.7 mm dia, produced by

Card 3/9 drawing ~ of ground blanks.
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carbon and nitrogen in a-iron,
in this paper was to study the
character of the decomposition
a-iron and the plotting

In choos-
the authors took in%o

(Ref.8) whilst

the other being of iron
The alloys were pro-
the ingots were sub-
for 24 hours at 1200°C and
The starting material

The chemical composition
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formation of a special molybderum carbide which completely
liquidates the temperature solubility of carbon in the oa~iron
in the range 720 - 550°C; 4) influence of Mo on the kinetics
of sepaation of the carbon from a-iron. The kinetics of this
process can be studied from the graphs, Fig.4; the presence
of O0.4% Mo does not show a strong deceieratiqginfluence on
the decomposition of the sclid solution, In the given case,
there is no incubation period and the entire process termin-
ates in 30 or 15 min at 650 and 550¢C, respectively. The
authors explain the possible mechanism of the influence of
Mn and Mo on the Type II temper brittleness as follows: the
presence of these elements, Mn and Mc, changes the tempera-
ture characteristics of the solubility of carbon in the bedy
of the grain and apparently also at the boundaries of the
o—iron grains which brings about an increase (in presence of
Mn) or a decrease (in presence of 0.4% Mo) in the relative
quantity of the carbides sgerated during slow cooling, In
Card 6/9
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incubation period, there is no incubation period in the case
of alloying with Lio; ;

3) the activation energy of the diffusion of carbon in the
case of alloying with Mn and Mo was determined; this was
found to equal 19 000 + 1000 cal/mol in both cases, i.e. it
was found that 0,.75% Mn and O.4% Mo have practically noc in-
fluence on the speed of displacement of carbon in a-iron;

4) the activatirn energy of the process of decomposition was
evaluated analytically and it was found that the initial
stage of the decomposition is determined by the diffusion of
the carbon;

5) an explanation is offered (see above) of the influence of
#n and Mo on the development of Type II temper brittleness,

Card 8/9
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' 1 Manesanese and ilolybdenum on uh uk y
Inflhinzidoghe K%netics of the Process of Separation Oi Carbon from
%gérg—iron in the Presence of Manganese and kolybdenum
if ing ki i I decompositicn
whni i sed on the differing klnet}cs of
g?ligelzog?d solution. Acknowledgﬂmenps are made 1{0 ]3(.1 D'T"e
Finkel 'shteyn and Tu. V., Piguzov IoT chf}r valuab eTiezzcare
i %t in the work described imn this paper.
gn%igﬁgzgesl table and 28 references; 18 of the references
are -Soviet, 9 English and 1 is German.

ti ii AN,USSR(Institute of Ferrous
ASS N: Institut chernoy metgllurgll N, Uf
ADDOCIAT&Sﬁallurgy, Academy of Sciences Ukrainian SSR)

SUBMITTED: June 28, 1957.
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STARGDUBOV, K. F. and SAZONOVA, A, A,

(Dnepropetrovex Metalllurgical Inst.)

"The Influence of Annealing Temperature after Herdening, and Isthermic
Hardening During the Subsiding of Oscillations in Silicon Spring Steel."

report presented at Inter-vuz Conference on Relaxstion Phenomens in Pure Metels
and Alloys. 2-4 Apr 58 at Moscow Inst. of Steel.

Vest. Vys Shkoly, 9, 72-73, "58
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AUTHORS 1 gtarodubov,, K..F., Babich, V. K.

TITLE: Tnvestigation of the tempering processes of hardened and cold-

worked steel

PERIODICAL: Referatlvnyy zhurnal. Metallurglya, To. 1, 1962, 97, abstract 11694
("Nauchn. tri Pnepropetrovsk. metallurg. in-t", 1958, no. 36, 43 -

58). - O .

The .method of X-ray analysis. was used to0 study the.causes of reduc-
ght increase in strength when tempering at 300 - 500°C

1 and deformed commercial Fe (0.09% C). _
The steel "70" was worked by drawing afber patenting, and the-commercial Fe, .-
after annealing al 800°C, Tempering was carried out at. 100 = 675°C in a vacuum.
X-ray structural analysis revealed the widih of the line (211), size of the do-
mains D and 2nd-order distortion of the erystal lattice Na/a, It was established
that, when tempering hardened 70" steel at 375 - y75°¢C, § slightly decreased with
an increase of the tempering temperaturs, and the rate of reduction of 6b decreased,
This was accompanied by an inorease of Hy and breaking-up of the ol~phase domains.

TEXT:
tion in ductility and sli
the hardened and cold-worked "70" stee
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When tempering the worked wire within a given temperature raige, Increase of Hg,
reduction of the increase of 3 and a drop in o'b were alsa observed;. refinement
of the ol-phase domains also took place. The tempering temperature at which these
phenomena occur is lower and the lntensity of the effect the greater, the greater
is the degree of deformation. When temperiag deformad commercial Fe analogous
phenomena were also observed, but the &fect was considerably less than in the
case of steel "TO". The tempering temperature ranges in wnich the described
phenomena occur coincide for both steel 70" and the commercial Fe, This proves
that the anomzlous change in propsrties upcn tempering is not connected with re-
crystallization in the werking, since its temperature depends considerably on
the C content, The redustion of & and the slignt increase of Gb when tempering
cold-worked steel 1in a temperature range of 300 - 550°C may thus be explained by
refinement of the oL-phase domzins caused by plastic shifts in the microregions,
ond-order distortions up to tempering temperatures of 350 - 375°C are greater in
hardened steel than in worked steel; at higher tempering temperatures the 2nd-
order distortions are about the same in hardened and greatly-deformed steel. 1In
slightly deformed stesl > 4p59C the elastic distortions remain greater, so that
the ol-phase domains are broken up at higher temperatures, Since an increase of
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Investigation of the... A154/A101

the C-cbntent: in ‘hardened-steel is accompanied by an increase of the 2nd-order
lattice distortlons, a shift of the temperature range of the anomalous change in
properties towards the lower tempering temperatures should be observed. The
anomalous change in properties taking place upon tempering cannot be explalned
by carbide tra.nsfox"ma.tion, since 1t occurs not only in hardened steel ,but also in
cold-worked steel, There are g references,. A

N. Kalinkina
[Abstracter's notes Complete translation]

Card 3/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86- 00513R001652920017 8

PR RSN AT

P oy
R

s/137/62/ooo/oox/1u1/257
A052/A101
AUTHORS: Starodubov; K, P., Kossaya, *I;*I,
. e
TITLE: The. ch-nge in meohanical proporties of low-carbon steel following
ageing

PERIODICAL! Refcrat‘lvnyy zhurnaly Hdpllurgiya noi 1; 1962 35, -abatract 1I240
*("Nauchn ‘tr, Dnegropetrovsk. ‘metalliirg. 1n-t no, 36; 1958, 59-T1)

TEAT: The effect of tempering:cenditions, tenperature. (50 - 650 °c) and
duration(0.5 - 60 hours), on mechanieal properties’ (6" 6'8, d,. » %) and
of hot-rolled rod, cold-relled shc-t and boilar shest: ;rade\ 10 . toel was
m»est;ga.ted The maximum increase of-Ry:'(Wy 10 =:I2:units), ‘ (by 8 - 10 kg/
mm?) and O, s (by 7 - 8 kg/mm?) was: observed after;10 - 15 hours"* ageing ‘at 50 °c.
At tlLe same time .a decrease of 8’ by 3%, of '\r by 5% ‘and .a sharp .drop of ¥,

took place, S . T T /

“ "7, 'Pi.Pedorove - -
[Abstracter's note: Complete translation]
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TITLE:

PERICDICAL:

ABSTHACT:
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S0V,/163-59-1-28 /50
Starodubov, K. F., Babich, V. K.

Variation of Coercive Force Due to Deformation of Patent
Steel (Izmeneniye kcertsitivnoy sily pri defornmatsii ’
patentirovannoy stali)

Nauchnyye doklady vysshey shkoly. Metallurgiya, 1959,
Nr 1, pp 151 - 153 (USSR

The patent process (hardening and subsequent quenching in
liquid metals) leads to a certain heterogeneity of the sub-
microscopical structure of stecl. The investication covered
the carbon steels 70 and 50 with a carbon content of 0.7
and 0.5%. The coercive force was measured on the coercimeter
of the iype due to I. V. Radchenko (Ref 1). The deformation
was produced by drawing on finish draw benches. The patent
process increases the coercive force. It was, however, shown
by the investization that the coercive force increases only
for small deformations. If deformaticn exceeds 53% the
coercive fcrce drops again. The experiments showed that the
decrease of coercive force due to a defurmation of sztent
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teel

steel cannot be explained by the heating of the stezl in the
zone of deformation., The variation of the ccercive ferge dug

to deformation ig a phenomenon sinilar to that of the variation
of the ratio of the intensities of the L-ray interf.rence

lines due to a deformation of patent steel, which has been
deascribed in the Faper cit:d by roference 2., The experiments
lcad to the conclusion that the factors causging an increase

of the dynamic distortions in the erystel lattice of the
®-phase exert a strongz influence upon the cocrcive force,
Hardered steoal Bay serve as a. exam;le, In suck a stzel the

binding forces are greatly reduced due to the presence of
carbon in the zartensite lattice and hence a correspondingly
hish coercive furce is observed, There are 1 figure and 2
Soviet refere:ces.

ASSUCIADICH: Dnepropetrovskiy netailurgichoskiy institut (Dne;ropetrovsk
Institute of Metallurzy)

SUBMITYED: October 24, 1957
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18(3), 18(7)
AUTHORS: . . _ Starodubov, X. F,, Sazonova, 4, 4., sov/165-59-1-44/5o
Babich, V., K.

TITLE: Influence of Hardening and of Drawing Upon the State of the
Fine Crystal Structure of Steel (Vliyaniye zakalki i otpugka
na sostoyaniye tunkoy kristallicheskoy struktury stali)

PERIODICAL: Nauchnyye doklady vysshey shkoly, Metallurgiya, 1959, ¥r 1,
Pp 230-232 (USSR)

ABSTRACT: This is an investigation of 5552 steel, The temperaturs of the
hardening bath was chosen in such a way so that a different
initial structure was obtained for the drawing process. Thus
the investigation covered ferrite-zementite structures, which
at a temperature of 400-550° are composed either of austenite,
or of mertensite, needle-shaped troostite; or of g mixturs
of these components, The methods and procedures used in thig
investigation are briefly described, The results of the
investigaiion of the modification of the grain sizes and of the
distortions of second order in the alpha phase of the crystal
lattice show that the dimensions of the domains of coherent
scattering of X-rays (D) and the distortions of second order

Card 1/3

- S L e AT AL\ Ry o
- v 25 P AT A IR S e S I &
" , A T 2 RS AT ot
PN R TR R N e ST T
A A SR S R T ST SRS, S

20017-8"
APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R0016529



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8

SRR TALEANAIERE R

i

Influence of Hardening and of Drawing Upon the SOV/163-59-1-44/50
State of the Fine Crystazl Siructure of Steel

(452 ) exhibit marked difrferences after different heat

treatment. The structure obtained by a hardening arnd drawing
treatment exhibits smaller grains and larger distortions of
second order than the structure obtained by a direct decompositin
of the austenite. The curves given in figure 2 for the
structures which were subjected to drawing after hardening with
isothermal transformation take an intermediate course between
the two curves mentioned previously. In all cases the
distortions of second order are greatly reduced at drawing

temperatures of 400—5000. Aaa » on the contrary, is at thess

temperatures much greater in hardened and drawn samples than
in samples treated isothermally. If the drawing temperature or
the temperature of isothermal decomposition of austenite does
not exceed 5000 the grain size varies only negligibly with the
conditions of the heat treatment. If, however, drawing is
carried out at temperatures exceeding 5C0°; the grain size varies
with varying conditions of the heat treatment. After an

Card 2/3 isothermal treatment at 550° there appear interference spots
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Influence of Hardening and of Drawing Upon the SOV/163-59-1-44/50

State of the Fine Crystal Structure of Steel
which indicate a recrystallization. If martensite has been
drawn at temperatures of up to 600° no recrystallization of the
ferrite was observed. On the strength of these X-ray structural
analyses of steel it zan be concluded that the recrystallization
of ferrite in steel 5952 proceeds after phase solidification
with a marked intensity in different temperature intervals.
This depends upon the fact whether the ferrite was produced
immediately from susteuite by isothermal transformation at
temperatures exceeding 3000 or by way of a martensite structure
due to drawing. There are 2 figures and 3 Soviet. references.

ASSOCIATION: Dnepropetrovskiy metallurgischeskiy institut (Dnepropetrovsk
Institute of Metallurgy)

SUBMITYED: October 24, 1957
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AUTHORS: étaroduboy, K.F.;. Polyakov, S.N..

TITLE3 The Effect of Annealing Temperéture on the Hardness and Specific
Destruction Work inX 12 (Khi2), X 12¢ (Knl2F) and 1291 (Knl2Fl) Steel

PERIODICAL: Izvestiya vyssikh uchebnykh zavedeniy. - Chernaya metallurgiya,
1960, No. 8, pp. 115 - 119

TEXT: The three steel grades Khl2, Khl2F and Khl2Fl have the following
chemical composition:
Content %

Grade c Si Mn Cr Ni v S P
Khl2 .1 0.19 0.28 11.62 0.14 - 0.012 0.026
Khl2r .56 0.25 0.25 11.9 - 0.35 0.011 0.025
Khl2Fl 4 0.20 0.35 11.5 - 0.7-0.8] 0.011. 0.02

and belong to the ledeburite class. The specific destruction work was investi-
gated on specimens without notch annealed for 4 h at 950°C prior to final heat
treatment.. The quenching temperature was so chosen as to obtain a minimum of
residual austenite (i.e., for primary hardness). V.M. Doronin's method (Ref. %)
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The Effect of Annealing Temperature on the Hardness and Specific Destruction Work

in Khl2, Knl2F and Khl2F1 Steel

was used for heat treatment: quenching in oil from 1,0009C for Khl2 and KhlZ2F,
and from 1,050°C for Kni12Fl; holding for 15 min; annealing at 150 - 700°C at
25 - 50°C intervals, holding 1 h;  cooling in air. Hardness was measured by the
Rockwell C scale; the coercive force was measured by the ballistic method with
a + 2% accuracy. The determined dependence of hardness, specific destruction
work and coercive force on tempering temperature is discussed and 11lustrated in
a set of three graphs (Fig. 1) (a - for Knl2; b - Knl2F; c - Knl2Fl). The car
clusion is drawn that dispersion hardening takes place in two grades, Khl2F with-
in the 375 - 4759C range, and Kn12F1 within the 500 - 550°C range. A drop of

dynamic strength is stated in same ranges. The growth of .the coercive force at
dispersion hardening temperatures indicates the formation of new carbide phases
that are coherent with the mother metal. There is 1 set of diagrams and 2 ref-

erences: 1 Soviet and 1 English.
ASSOCIATION: Dnepropetrovskiy metallurgicheskiy institut (Dnepropetrovsk Metal-
lurgical Institute)

SUBMITTED: October 15, 1959
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The Effect of Annealing Temperature on the Ha.rdness and Specific Dest uctianWork -

in Khi2, KhlaF and Khl2F1 Steel
Figure 1. Dependence of the Hardness, Specific Destruotion Work e.nd Coercive
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STARODUBOV, K.TY., akademik (Dnepropetrovsk)

Nauka 1 zhs'tgia
(MIRA 13:6)

Increasing the durability of machinerye.

10 no.l:13 Ja 160.

1. A USS. (StasL—Heat treatment)
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 STARODUBOV, K.F.; BORKOVSKIY, Yu.Z.

ts of
Changes in the microhardness of the structural componen
hardfned low-carbon steel depending on the temperature of
tempering. Izv. vys. ucheb. zav.; chern. met, no. 11:121-

124 '60. (MIRA 13:12)

1. Dnepropetrovskly metallurgicheskiy institut.
(Steel--Mstallography)
(Metals, Bffect of temperature on)
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AUTHORS 3 Staroduboy, K,F., Member of the UkrSSR Academy of Sciences,
“Kalmykov, V.V., Engineer

TITLE: Effect of Arsenic, Phosphorus and Carbon on the Properties of
Steel

PERIODICAL: Stal', 1960, No. 11, pp.1034~1037

TEXT3 In spite of large=scale research in this field, clearly defimed
theories on the effect of arsenic on the mechanical, technological and physic-
al properties of steel are still lacking. As an increase in the arsenic
content of steel (0.15%) is of considerable interest with a view to a more
intensified application of ores from the Kerch' deposit, further investigations
were carried out on this subject while taking into consideration that the
optimum arsenic content of carbon steels as an embrittling element depends on
the presence of other embrittling substances such as phosphorus., Three groups
of steel were tested with various carbon content (in steel 4:0,15%, in steel B
/B/10.45% and in steel®/V/: 0.75%) and with different arsenic content in such
a way that two subdivisions in each group were made having identical carbon;
as well as low ard ahigh phosphorus content. The tests (carried out in a

Card 1/3
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Effect of Arsenic, Phosphorus and Carbon on the Properties of Steel

4C~kg induction furnace with magnesite crucible) with group A steels showed
that by adding up to a maximum of 0.75% arsenic to a steel of 0.15% C and 0,01%
phosphorus content; the strength and the plasticity of the metal were not
affected. In group B and group V, having a C-content from 0,45 to 0,75% and a
low phosphorus content, the addition of more than 0.30% arsenic decreased the
relative lateral contraction in proportion to the rising C-content of the
steel, In tests with more than 0.75% C-content the operative stress during
rupture was also reduced. The notch impact strenzth of steels with a low
phosphorus content at room and at low temperatures did not change when adding
0.13% arsenic and decreased only slightly when the arsenic content was raised
to 0,30%. Raising the phosphorus content to 0.060% in the steel not contain-
ing arsenic; resulted in a slight increase in hardness and in the limit of
strength and flow, without decreasing the notch impact strength in steels with
a low-carbon content at room and at low temperatures. In steels with 0.45 and
0.75% C-content the brittleness became greater in proportion with the increase
in C-content of the steel. In general the embrittling capacity of phosphorus
was ten times greater than that of arsenic., 3Brittleness increased considerably

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8"
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Effect of Arsenic, Phosphorus and Carbon on the Properties of Steel

when adding arsenic to the steel containing 0.06% phosphorus, . An amount of
0.14% arsenic in a steel having 0.15% C and 0.0607% phosphorus in its composi-
tion decreased the notch impact strength from 22 to 14 kgm/cm2 at room tempera-
ture. The brittleness of steel with 0.45 and 0.75% C and more than 0,06(%,’%
phosphorus was increased further by adding arsenic. The changes in mechanical
properties and notch impact strength under the effect of arsenic and phosphor-
us at various temperatures and compositions are plotted in graphs. There are
7 figures, 1 table and 2 Soviet references,

ASSOCIATION: Institut chernoy metallurgii AN UkrSSR o
(Institute of Ferrous Metallurgy of the AN UkrSSR) / :

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8"
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- STARODUBOV, K.F., akademik

Wheel hardening. Bauke 1 zhizhn! 27 no.2:36-37 ¥ 160.
(MIRA 13:6)

1. AN USSR, Dnepropetrovsk.
(Car wheels)
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STARODUBOV, K.F., _akad.; POLYAKOV, S.N., kand.tekhn.nank

Optimum conditions for the thermal treatment of th
e blades of
sectional plowshares. Trakt. 1 sel’khozmash, 30 no.8:42-44 zg

160. :
(Plows) (MIRA 13:8)
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AUTHORS Starcdubovy K. F., and Borkovskiy, Yu. Z.

TITLE: The effect of heat treatment on the cold britileness of low-
carbtoun steel

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya,
o 1y

o0 1, 1961, 166 - 169

TEXTs The article presents the results of an experimental investiga~

tion proving that it 135 possible to preserve the toughness in lcw-carbon

steel without iempering. The experiment material was grade "20" steel

(0.19% €, 0.54% Mn, 0,27% S&; 0.0%86% P, 0.020% S, 0.11% Cr, 0.06% Ni).

Blanks 230 wm long and 20, 3& and 55 mm in diameter were hardened at 9000C i
in salved cold water and termpered at different temperatures for 1 hour.

Stendard notch specimens were tested on a "MK-30" impact test machine at o
temperatures from -196 to +:00°C., The upper critical brittleness points

were daterminad by plotting curves and by the appearance of fracture. The

tegt temperature correspending to the bend on the cold-brittleness curva

was always ac~owpanied by an appearance of 2 coarse-grain component in frace

Card /3
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temperature waz taken a&s the upper critical brittleness point
nching in water raised the impact resistance consideratly through-
¢ test temperature range, and the Ter point moved 20 - 60° low-
€T, depending on the klank drameter. Tempering after quenching brought T,,
farther down by =2ome 100°C. Lowering of the Tep point wag stated at an in-
crease 1o ‘he tempering temparature raised tc 400 - 450°C. Tempering at
atove 450°C raised the impac: resistance but did not lower Tap point. It
wag obvicus fhat the T.,-lowering effect of quenching increased with an in-
creasing diameter of the quenched blanks. The Tor shift was considerable
(100%) even in 55 mm diamerer bilanks, where quenching produced only a slight
improvement of mechanicai propertiea, and such z shift doubtless ~nsTeases
the strastural strengih considerably. It may be soncluded that the highest
toughness reserve wag in sirustures csonsisting of sustenite decomposition
rroducts that formed in the range of 400 - 450°C and higher, and in siruc-
tures that formed as a result of tempering at these temperatures in the
case cf the cocling rate in quenching being so high that austenite decompes-
ed at lower temperatures. Thos, if low-carbon steel is quenched in a medium
that causes austenite decomposition in the above indicated temperature

Card 2/3

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8"



"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8

HRERRS -.’—iﬁfx‘ﬁ?

2he1s
) ‘ 5/148/61,000,/001,/012/015
e effacy of kear treatment op the, .. AEG?/A!!}

1

range, the meral will bave a maximum toughness reserve even withou! aubsa.
qucnt tempering.  Tke quonching of blanks 30 mm in cross section and larger
in water resuits ia s max:imom shifr of the Tnr point towards low Lempera:
tures, which meuns that gquenching must not necessarily be followed by tem-
Fering. Partg of smaller croes section necd ejther quanching in milder
m2dia, or quenching with cubsequent tempering at 400 - 450°. There are 3
figures and ! Soviet-tlac referencs. (Abstracteris note: Essentially full
translation).

ASSOCIATION:

SUBMITTED: May 26, 1960
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STARODUBQV, K.F.; BORKOVSKIY, Yu.A.; GUL', Yu.P.

Hardening of low-carbon steel from the rolling temperature. Imv,
vys. ucheb. zav.; chern. met. no.2:109-113 ‘61, (MIRA 14:11)

1. Dnepropetrovskiy metallurgicheskiy institut.
(Steel--Hardening)
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TARODUBOV, K,F.; BABICH, V.K.; GASIK, L.I.

S

Chenges in mechanical properties during steel wire drawing.

Izv. vys. ucheb. zav.; chern. met. 4 no,11:155-158 161,

(MiRA 14:12

1. Dnepropetrovskiy metallurgicheskiy institut, 1:12)
(wire drawing)
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. STARODUBOV,_K.F., akademik; BORKOVSKIY y Yu.2., inzh, \
S

Properties of low-carbon steel following hardening and temperi
Metalloved. i term. obr, met. no.5:15-18 My '61. (MIRA 5)-4 51)1g-

l.- Institut chernoy meta.llurgii AN USSR. 2, Akademi uk USSR
(for Starodubov). T

(Steel alloys—-’l‘estlng) (Metals, Effect of temperature on)
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TITLE:
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S/126/61/012/005/021 /028
EO40/E435

Starodubov, K.F,, Babich, V.K., Siukhin, AF.,

Changes in Plasticity of cold-drawn wire during itg

annealing in the temperature range of 300 to 600°C

PERIODICAL:

temperatures

at
the specimens were examined by X-rays (interfere

(110) and (220) pPlanes) .
Specimens at 61.6 ang 87.5%
was found to increase with i

within the range of 300 to 350°C.

annealing temperature (up to 550°¢)
Card 1/ 3 !
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in the range of 300 to 600°c,

Tests were also made
deformation.

ncreasing temperature of
with a maximum of 6 to 7% corresponding to anne

0

or 1, 5, 10, 15 and 30 min
After annealing,
nce lines from

on cold=worked
Relative elongation.
annealing,
aling temperatures

A further increase: of the
and specimen holding for
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Changes in Plasticity of cold- - EO40/E43

bPeriods of 1 to 60 min has no effect on the relative 2longation

whose value remains constant for a given degree of cold=working,

When the specimen deformation was increased from 61.6 to 87.5% _

the relative elongations dropped by an approximately constant

550°C, depending on the duration of specimen holding at a given
temperature, This is explained as being due to diffusion
Processes, which reduce the permissible distortion of the crystal
lattice and result in 2 reduction of strength, A significant
weakening of the backg: ,und intensity in X-ray diagrams is :
regarded as confirming the above conclusions, It is postulated
that the observed reduction in the plasticity of gteel during
annealing is the consequence of a breakdown of the grain and block

17-8"
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STARODUBOV, K.F., akademik

i i i i i f hardened
Investigating processes occurring during the tempering o
steel in the 300 - 500 temperature range. Trudy Inst.chern.met.

AN URSR no.14:3-10 '6l. (MIRA 14:10)

1. Akademiya nauk USSR.
(Steel--Heat treatment) (Tempering)

\

\
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STARODUBOV, K.F., akademik; POLYAKOV, S.N., kand.tekhn.nauk

-

Absence of a connection between the phenomena of the reduction
of plastic properties of steel during tempering and reversible

temper brittleness. Trudy Inst.chern.met.AN URS‘ no.l4:11-14 ‘61,
(MIRA 14:10)

1. Akademiya nauk USSR (for Starodubov).
(Steel--Brittleness) (Plasticity)
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STARODUBOV, K.F. akademik; KALMYKQV, V.V., inzh.

Effect of hardening and tempering on the properties of steel
with a 75-percent content of carbon and varying contents of

arsenic and phosphorus. Trudy Inst.chern.met.AN URSR no.14:40-49
161, paose (MIRA 14:10)

1. Akademiya nauk USSR (for Starodubov).
(Steel allcys-Heat trguﬁnent)
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STARODUBOV, K.F., akademik; BORKOVSKIY, YuoZ., inzh,

Changes in the physical properties of Jow~carbon steel depending
on the rate of quench hardening and the temperature of sub-
sequent tempering. Trudy Ins%.chern.met.AN URSR no.l4:50-59

61, ’ (MIRA 14:10)

1. Akademiya naulf USSR (for Starodubov).
(Ste€l--Hardening) (Dilatometry)
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STARCDUBOV, K.F., ‘akademik; BORKOVSKIY, Yu.Z., inzh.; LASHKOV, 4.D., inzh.;
TSAL'MAN, L.B., inzh. ‘

Ways of reducing steel consumptiom ir the mmxfafzture of large—-
diameter pipes for main pipelines. Trudy Ipst.cnem.met.AN PBSR
no.14:60-65 161, (MIRK 14:10)

1. Akademiya nauk USSR (for Starodubov).
(Sheet steel) (Pipe mills)

B s
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STARODUBOV, K.F., akademik; UZLOV, I.G., kand.tekhn.nauk

Investigating the properties of car wheel steel tempered at

rious temperatures. Trudy Inst.chern.met.AN URSR no.14:66=70
i P (MIRA 14:10)

161,

1, Akademiya nauk USSR (for Starodubov).
(Steel-—Heat treatment) (Car wheels)
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STARODUBOV, K.F., akademik; UZLOV, I.G., kand.tekhn.nauk

Effect of heat treatment of car wheel steel on its resistance to
fatigue failure. Trudy Inst.chern.met.AN URSR no.l4:71-75 '6l.
. (MIRA 14:10)
1. Akademiya nauk USSR (for Starodubov).
(Steel-~-Fatigue) (Car wheels)
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Increasing the wear resistance of crane wheels by means of
heat treatment. Trudy Imst.chern.met.AN URSR no.l4:82-86 '6l.
= v (MIRA 14:10)

1. Akademiya nauk USSR (for Starodubov).
(Wheels—Hardening) (Mechanical we!r)
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AUTHORS : starodubov, K.F., Gul', Yu.P. and Siukhin, A.F.

TITLE: Application of induction heating for producing high'
strength tubes with a clean surface

PERIODICAL: Ixvestiya vyasﬁikh uchebnykh zavedeniy, Chernaya
metallurgiya, no.l, 1962, 169-170 ¢

TEXT: The authors carried out experiments for the purpose
‘of producing tubes ,with high mechanical properties and a surface’
free from peeling- —off scale,by means of induction heating (67 kc/s),
applying a special cooling regime. The tubes, made of the steel
i0cn (10sp) were &0 mm in diameter, 360 mm long, the wall thickness
was 1.5 mm and the heating speed was 600°C/sec. - The heat
treatment consisted of heating to 1000°C, quenching with water,by
‘means of a special tangential sprayer with slot openings,down to
700-600°C and then in air. This heat treatment ensured decomposi-
tion of the austenite in the range of pearlitic transformation.

As a result of these experiments, tubes with a clean surface and

high mechanical and technological properties were obtained. The -
microstructure of the weld and of the near-weld zone did not ’ ‘\(
Card 1/2 Y
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SRASTTERIAASTHEN R

STARODUBOV, K.F,, akademik; VOLOGDIN, V,V., inzh,; KHARCHENKO, P.F., kand,~
"‘““'*~~~~'ekonbrn.{oheskikh nauk ’

Effectiveness of the use of induction heating for the heat
treatment of rolled ferrous metal products. Trudy Inut,
chern, met, AN URSR 18:3-10 '62, (MIRA 15:9)

1, Akademiya nauk UkrSSR (for Starodubov).
(Induction hardening)
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STARCDUBOV, K,F., akademik; BORXOVSKIY, Yu.Z., inzh,
Effect of the method of steel smelting, welding, and other
factors on the effectiveness of heat treatment of low carbon
steel. Trudy Inst, chern. met, AN URSR 18:11-21 ‘62,

(MIRA 15:9)
1. Akademiya nauk UkrSSR (for Starodubov).

(Steel--Heat treatment)
(Metals, Effect of temperature on)
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STARODUBOV, K.F,, akademik; UZLOV, I.G., kand,tekhn.nauk

Investiéating the effect of tempering conditions of all-rolled
railroad wheels on the wheel disk metal properties, Trudy Inst,
chern, met, AN URSR 18:133-44 '62, (MIRA 15:9)

1. Akademiya nauk UkrSSR (for Starodubov).
(Car wheels--Testing) (Tempering)
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STARODHBOV, K.F., akademik; UZLOV, I.G., kand.tekhn.nauk; SAVENKOY, V,Ya.,
——Yand, tekhn,nauk; GOLOSHCHAPOV, A.P., kand,tekhn.nauk

Rolling and hardening machine for the manufacture of double-
flanged crane wheels, Trudy Inst. chern. met. AN URSR 18:
45-50 '62. (MIRA 15:9) .

1. Akademiya nauk UkrSSR (for Starodubov).
(Wheels) (Metalworking machinery) (Induction hardening)
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STARODUBOV, K.F., akademik; SAVENKOV, V.Ya., kand.tekhn.nauk

Investigating the effect of addition alloys on metal properties
of heat-treated railroad wheels, Trudy Inst. chern. met. AN
URSR 18:51-57 '62. (MIRA 15:9)

1. Akademiya nauk UkrSSR (for Starodubov).
(Car wheels—Testing) (Metal alloys--Testing)
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STARODUBOV, K,F., akademik; KALMYKOV, V.V., inzh.
Effect of arsenic on the wear resistance of rail-type carbon
steel, Trudy Inst, chern. met. AN UHSR 18162-66 '62,
. (MIRA 15:9)
1, Akademiya nauk UkrSSR (for Starodubov).
_ (Steel—Testing) (Mechanical wear)
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STARODUBOV, K.F., akademiks BABICH, V.K., kand.tekhn,nauk

Hardening of cold-drawn wire during low-temperature tempering,
Trudy Inst, chern. met. AN URSR - 18:75-81 '62, (MIRA 15:9)

1. Akademiya nauk UkrSSR (for Starodubov).
(Wire drawing) (Tempering)
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ACO6/A101
AUTHORS : fﬁtarodubov, K. F., fhcademician of AS UkrSSR, Babich, K. V., Candi-
“date of Technical Sciences
TITLE: High-speed annealing of nog" (rimming) steel wire
S0URCE: Akademiya nauk Ukrayins' koyi RSR. Instytut chornoyi metalurhiyi.

Trudy. v. 18, 1952. Metallovedeniye i termicheskaya obrabotka
stali 1 chuguna, 85 - 91

TEXT: For the purpose oi determining the possibility of reducing the time

of softening heat-treatment for 08 steel wire; the authors studied the effect

of the heating rate, the temperature and cooling rate upon the structure and

mechanical properties of this wire, dravn with varying reduction (61, 85, 90, oh ///'
and 97.5%) and having different diameters (4.0; 2.47; 2.0%; 1.58 and 1 mm). o
The steel contains (in #): © 0.06 - 0.07; Mn 0.36; si0.1; P 0.018 and S

0.017. Experimental thermal treatment of the wire was conducted with the use of

the electric resistance method on a unit where the heated wire specimens acted

as the operational resistance. The specimen temperature was measured with a

card 1/3
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s/524/62/018/000/002/002
High-speed annealing of 108" (rimming) steel wire AO06/A101

chromel-alumel thermocouple welded onto the specimen. The thermocouple pulse
was recorded by oscillograph MIIO-2 (MPO-2). The osclllograms obtained were
used to determine the temperature of heating the specimen as a function of the
heating time and the current passing through the specimen. On the basis of thes -
data, graduation curves were plotted showing the temperature dependence of the
specimen upon the heating tirme at a given current value passing through the spe-
cimen, It was established that 08 steel wire of over 2 mm in diameter with less
than 90% total deformation can be heat-treated for softening under the following
conditions: heating at a rate of up to 700 degrees/sec to a temperature not be-
low 700 - 750°C with subsequent air-cooling. Vire of less than 2 mm in diameten
obtained by drawing with over 90% total reduction can be heated at a rate up to
1,000 degrees/sec to temperatures not below 750 - 800°C with subsequent cooling
at a rate vhich 1s pelow that of cooling in quiet alr (cooling may be performed
1n a forehearth). Overheating in high-speed preheating to over 700 - 800°C
does not impair the mechanical properties of the wire during thermal treatment.
Txtended chilling in air of wire, 1.6 - 4,0 mm in diameter, i.e., lowering 1its
temperature at the moment of cooling down to 650 - 700°C, causes higher ultimate
strength and reduced ductility. Chilling to temperatures below 650 - 700°C re-

Cavrd 273
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s/524/62/018/000/002/002
High-speed annealing of "08" (rimming) steel wire A006/A101

duces strenpth and increases ductility of the wire. Chilling 'in air from a tem-
perature of 800 - 1,000°C of wire, 1 mm in diameter, with its further cooling in
water, reduces its strength and raises ductility. There are 1 table and 1

figure.
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STARODUBOV, K.F.; GUL!, Iu.FP.

of low=carbon steel hardened from the austenitic range. .
éngrx.lgvys.ucheb.zav.; chern.met. 5 no.63103-112 ‘62, (MIRA 15:7)

< . . s tut
1. Dnepropetrovskiy meta.llurglcheskiy.,' institut.
prope (Steel—Hardening)
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STARODUBOV, K.F., akadonik

Tempering of steel. Nauka i zhyttiz 12 no,10:18-19 0 '62,
poriTE (MIRA 16:1)

1. AN UkrSSR.
(Ukraine-~Steel--Heat treatment)
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STARODUBOV, K.F., akademik; GUL', Yu,P., inzh,

”""ﬂ—”#"‘;;;géncy of oxygen-blown converter steel toward aging. Stal?
22 n0,2:159-160 F 162, (MIRA 15:2)

1, AN USSR (for Starodubob).
(Bessemer process)
(Steel-—Hardening)
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- AUTHORS: - Starodubov, K.F., Borkovskiy, Yu.Z., Gul', Yu.P.

PERIODICAL:"Meballovedeniye 1 termicheskaya obrabotka metallov, no. 4,
1963, 48 - 50 . | 4

TEXT: " The authors investigated the changes of properties and fine R
. structure of grade 20 steel - 0.19% C, 0.57% Mn, 0.27%Si, 0.016% P and -
'0.018% S - depending on the time which passed between the termination of hot ‘.
'deformation and hardening of the specimens. In conformity with up-to-date i
conceptions of reorystallization processes affer hot deformation, it was
found that the periods corresponding to the processes of rest, origination
of new grains and collective recrystallization can be sufficiently clearly
‘fixed. To obtain stable results in hardening low-carbon steels by rolling ! -
heating, the time interval between termination of hot deformation and harden-i. . |
‘ing should ensure sufficient rest and reorystallization, not leading to an R

. lcard 1/2
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: : 8/129 6}/000/004/011 /014
The effect of the 1nterval oetween eve - AOO4/A127

extreme growth of grains. This time 1nterva.1 for the grad.e 20 steel ahould. b
amount to 10 ~ 20 sec. There is 1 figure. v _ o ‘ Pt

ASSOCTATION: Institut chernoy metallurgii AN ‘USSR (Inatitute of Ferrous:
Metallurgy AS UkrSSR) ,
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Y ISHNYAKOV, Dnitriy Yakovlevich, prof., doktor tekhn. nauk;
ROSTOVISEV GCennadiy Nikolayevich; NEUSTRUYEV, Aleksandr
Aleksandrovich; ~STARODUBOVy.K.E.,.doktor tekhn. nauk,
prof.. akademik, retcenzent; SOKOLOV, K.N., doktor tekhn,
nauk, prof,, retsenzent; DOLZHENKOV, I.Ye., kand. tekhn.
nauk, dots., retsenzent; SHTEPENKG, V.Z., kand. tekhn.nauk,
Antg, retsenzent; KRAVISOV, A.F., kand. tekhn. nauk, dots.,
retsenzent; FIL'TSER, G.A., dots., retsenzent; SILICH, A.N.,
st. prepodav., retsenzent; SIUKHIN, A.F., assistent,
retsenzent; SAVEL'YEV, L.P., assistent, retsenzent

[Equipment, mechanization and automation of heat-treating
plants] Oborudovanie, mekhanizatsiia i avtomatizatsiia v
termicheskikh tsekhakh, Moskva, Metallurgiia, 1964. 467 v.

(MIRA 17:10)
1. Akademiya nauk Ukr. SSR (for Starodubov). '
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STARODUBOV,_K.F., akademik;.BABICH, .V.K.;. SIUKHIN, A.F. [Stukhin;-0.F.]

S f hardened
ture of processes occurring during the quenching o
gzu-chgonpsteel Dop. AN URSR no. 12: :1590-1593 '64. (MIRA 18:1)

1. Dnepropetrovskiy metallurgicheskiy institut. 2. AN UkrSSR
(for Starodubov).
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SVAROUURGV , FoF,; U710V, 1,G.; PRIKHOD®KO; E.V,

; 3 = i 1,
Effest of Lemper condiiions on residusl atresses L0 &’ -
T - - s ”
Matalloved, 1 term, cbr. met. no.T:14e18 JL 0L
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| ACCESSION NR: AP5018054 . UR/0129/65/000/007/0030/0032
R R 669 15-194 621.785 .

ol AUTHOR- Starodubov,

TITLE Thermalvhardemng of low-carbon steels \<
SOURCE Meta]lovedeniye i termlcheskaya nbrabotlm meta.llov, no.” 77 1965 30—32

" TOPIC TAGS: steel hardemng, deformed steel thermal hardenmg, low carbon steel :
.steel tempering : v : o S ‘

ABSTRACT This is-d brief. sarvey (based on. 16 Soviet and Westeé references) of the'_'

ghort degcription of the most economical approach to tempering followlng hot plastic EREEE
. deformation.~ The need-for-the. mechanization and automa.txon of the production of -
{Eﬁermmy Eé.rdened low'-C steels is emphasized. Orig. art. ‘has: -1 ﬁgiii"e.“

épmpertles of low-carbon steels following their thermal hardeningd > It concludes ‘with'a

o

“! ASSOCIATION: - Dnepropetrovskly mstitut chernoy metallurgﬁ (Dnepropetrovsk
| Ferrous Metallurgy) - 7 , _ 7
|SUBMITTED: 00  ENCL: 00' B

B A'NO REF SQV: 013 “’“"‘7""0THER' 003

g ‘Card 1/1 <2 i,__' SR
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: P ctar ek o npaef.: USLOV, I.G
stk LARLN, TV, dMJ@{i@Lmhnmm,;xm.,[ L0V, o
.+ PRIKHOD'EO, E.V., inzh.

STARCDUBY, K F,, ahs
kand, tekhn.ns

. ] » ;

Bpfect of residial ctresses on the deforpaticn of seamless rolled
o j PCNTT MZS 1250 145

hecls, Vest, TSNII MBS 24 nc,1:35-37 .

‘nueelﬂc ’/Cato & [ (MIRA 18:6)

1. Institut chernoy metallurgii AN UkrSSR i Vsasoyuznyy nagc?no—

ignledovatellskiy institut zhaleznodorozhnogo transporta Mini-

sterstva putey soobtchcheniya.
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STARODUBOV, K.F. (Dnepropetrovsk)

; , ¥ SSSR., Met, no.5:9-
’ggan;l:grx?z’;ions during steel quenching, Izv, AN SSSR (MIg_A 18:10)
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STARCDUBGY, 1,F.g BADICH, YekK.g SIUKHIN, A.F.
Effest of the tem:érjxg temperature on the proseréies,gfqgizigged
.S i T . ..-”N . Y3 Py o met. no. 1 -
%?Eucarbon stesl, Izv.vys.,Usheb,zav.; chern ( 78:8)
DD . , MIRA

1, Dnepropetrovakiy ms tallurgi_cheskiy institut,
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TACC NR: Am4026438 (N) SOURCE CODE: Uli/3210/66/000/001/0249/02

- AUTHOR: Starodubov, K, F. (Academician AN UkrSSR); Rafalovich, Ts, N, (Candidate o,f

. technical sctemtes); Dolzhenkov, I Ye. (Candidate of technical sciences) 2
- | 26
i ORG: none ' : ljf/
TITLE: Use of induction heating in fube drawing { :
lt( — Q

SOURCE: Ukraine. Ministerstvo vysshego i srednego spetsial'nogo abrazovamya Metallur-
giya i koksokhimiya, no. 4, 1966. Obrabotka metallov davleniyem (Metalworkmg by pressure),
249-255

METH L. DRAWING
TOPIC TAGS: smotor generator set, mducnon motor, metal tube, hot rolling

ABSTRACT: The article describes the principles of a new method of the mandrel-free B
drawing of tubes, suggested by K, F. Starodubov in 1939 and perfeqgted by the authors in col-
! laboration with the personnel of a tube plant. These principles are 1) heating is combined with |
! | deformation, thus eliminating the increase in the metal's hardness and decrease in its plastis -
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|ACC NR: AT6026438 <

city -~ the disadvantages of cold drawing; 2) the heating is oxygen-iree, thus preventing the

formation of scale on tubes which might otherwise be incurred by merely drawing the tubes at

- high temperatures instead of resorting to induction heating; 3) the extent of deformation

. during a single rolling pass is increased to as much as 40% and the hardening of the iube occurs;

‘after passage through the drawing ring. These conclusions were verified by operating tests

'of an eight-ton drawing mill which was adapted for operation with an induction heating device.

| Tubes of 50-52 mm diameter and 2.5 mm wall thickness were heated to 750°C in an inductor
through which they passed at the rate of 16-18 m/min. This, together with a drawing speed of

30 m/min, assured continuity of the hot drawing process. The inductor, located at a distance

of about 6 m from the drawing ring, is represented by a spiral copper tube (65-70 turns) to

which high-frequency current is supplied by a_single phase machine motor ggneratoxl set of the

%VGO—500—2500 type (500 kw, current frequency 2500 cps, 3,000 r.p.m.)connected to an ATM~

'] -700 type induction motor (2500 cps, 600 v,7 0{0 kw). This equi%ment was used to draw tubesof
various dimensions and ste - . makes (EI-459."30KhGS/*15KhM ‘and other steels) with satisfac-

tory results (savings of time due to the elimination of intermediate operations such as anneal-
ing, pickling, copper plating and reduction in the volume of intra-shop manipulations of tubes). | ___
The surface of the hot-drawn tubes thus obtained, given the use of graphite lubricant, meets

the requirements and standards for cold-drawn tubes. It was further established that the degree

APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001652920017-8"
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g;"A"c'c" NR: AT6026438

. of deformation during a single drawing pass and the drawing speed of tubes in such cases may
be further increased without impairing their quality, Orig. art., has: none

{ SUB CODE: 13, 1l'/ SUBM DATE: none
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STARUDUBOV, V.). (Karaganda)

Problem concerning the increasing of the power gactor.and voltags

stability of underground mine cable networxs. slektrlci‘mestYo

no.8:81-82 Ag 162, (MIRA 15:7)
(2lectricity in mining)

(Electric lines--Underground)
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STARODUBOV , Vyacheslay Alsksandrovich, inah.

T, i £ the networks of
Factors determining the design and choice o

compounded excitation of synchronous motors in mine networks.

Izv. vys. ucheb. zav.; elektromekh, 7 no.2:159-165 ‘'64.

1. Institut “Karagandagiprouglegormash“.
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STARODUBOV, V.S., inzh,
» Characteristics of drive mechanisms in machine tools with
numerical program control, Izv,vys.ucheb,zav,; mashinostr,
no,9:115-120 '62, (MIRA 1632)

1. Moskovskoye vyssheye tekhnicheskoye uchilishche imeni
Baumana, .
(Machine tools—Numerical control)
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SOURCE: Vestnik mashinostroyeniya, no. 3, 1966, 18-22

TOPIC TAGS: metal cutting machine tool elastic deformation, friction 1035;”}f5¥
toughness, transmission gear ; . o

ABSTRACT: Metal=cutting machine tools with numerdcal program coritrol have )
lately come into wider and wider use. The first models of these units were
based on conventional general purpose machine tools with some modemuation, _‘.f
and many installations are still being built on this principle. However, i
the full potential and all the advantages of numerical machining (primarily |
machining accuracy) cannot be realized by merely attaching the system to - - i
- .| , conventional machine tools. This reduces productivity and limits the range -
j of affective application for units with numerical programming. \ a5
" One of the principal methods for improving machining accuracy in systems oo
- with numerical control 4s the use of antibacklash mechanisms in the drive SR
gears. Backlash in reduction gears is affected by the following basic factors:
l .lateral play in gear engagement, elastic deformations in the gear elementa s

— - o - < e 3y o - AT AT -, Tioer RS Y L
YN 5 IOELS RS SN e S R ks S S RSN U R SRS T e T e BT AN R e s AT e
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“play in the bearings, loose splines and loose shaft keys. Play and elaatic o
. deformations in the output elements of the gear chain have the greatest effec'b
. on backlashe All play in reduction gears may be sffectively eliminated by - .
creating preliminary .tension in the closed kinematic circuit of the system. .- -
‘This also increases toughness of the gears Preliminary tension increases
‘friction losses in the system. However, these losses account for only a
‘8light decrease (from 3 to 10%) in the efficlency of the antibacklash reduction
, goears Passive coupling from the structural standpoint is introduced by making. -
‘the antibacklash unit from two parallel branches. In this case, there will bo
;oscillations in the preliminary tension if there are inaccuracies in making
,and assembling the antibacklash units. This results in additional - dynamic’

.loads and irregular rotation of the output shaft. The nature of the oscﬂla-‘.'.' 7

~tions in preliminary tension depends on the nature of the errors mado in

manufacturing and assembling the units, while the magnitude depends on rig:.dity. ’

‘of the elastic link in the loading device and its position in the kdnematic

,chain. The rigidity of the elastic link in the loading device should be chosen

'to conform with the required rigidity of the reduction gear with the lowest

possible amplitude for oscillations in preliminary tension in the closed 17 |
kinematic circuit of the speed reducer. Engineer N, L. Petrov took part in the -

research, Orlg. art. has: 6 f:.gures and 7 formulas. [JFRS]

SUB CODE: 13, 20 / SUBM DATE' none
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ABSTRACT:

_in technical aluminium 0.3 te 0.5 mm. Deformation was
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S0V/126- — ~7-5-25/25
Gindin, I. A., Khotkevich, V. I. and  Starodubov, Ya. D.

Investigation of the Plas‘tic Properties of Aluminium at Low
TPemperatures (Issledovaniye plastichesklkh svoystv
alyuminiya pri nizkikh temperaturakh)

(USSR)

Pure aluminium (99.994% A1) and technical aluminium cen-
taining up to 1% impurities (S1i, Mn, Fe) were used for

the investigatlon. The specimens were in the shape of
plates of 2.5 x 2.5 mm cross-section and 17 mn warking
length, widening at the ends for ease of gripping in the
testing machine. After grinding and polishing, all specimens
were annealed in vacuum for one hour at 300°C. The average
linear grain size in pure aluminium was 1.0 to 1.5 mm, snd

carried out in & vertical-type temsile testing machine using mechanical
loading, being specially adapted for low temperature work.
Tensile tests were carried out at 293, 77, 20, 4.2, 2.06 and
1.49K. In this appasratus 1t was possible to carry out
tensile and compression tests in liguid hydrogen as well as
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Investigation of the Plastic Properties of Aluminium at Low Temperatures.
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SOV/126——~7-5-25/25

in liquid hellum at 4.2°K and belew. A temperature of
Jess than 4.29K was obtalned by evacuating helium.  The
layout of the apparatus is shown in Fig.l. A study of the
macro- and microstructure of fractured specimens has

shown that the nature of plastic deformation of aluminium
changes fundamentally with change in temperature from 20 =
4,29 and below. Fig.2 shows the microstructure of an
gluminium specimen (99.994%), fractured at 209K. Fig.3
shows the microstructure of a similar specimen fractured

at 4.2%. In Fig.4 the macrostructure of aluminium
specimens (99.994% Al) fractured at 209K (a) and 4.29K
(b) 1s shown. In Fig.5 load-extension curves for cylindrical
specimens of technically pure aluminium of 3 mm dismeter
(ennealed at 300°¢ for one hour, grailn size 0.3 mm) are
shown for various temperatures. In Fig.6 load-extension
curves for flat pure aluminium specimens of 2.5 x 2.5 mm
section (annesled at 300°C for one hour, grain size 1-1.5
mm) are shown for various temperatures. Pig.7 shows load-
extension curves for speclmens of -technically pure aluminium
at 4,2CK after various preliminary treatments. In Fig.8
a micro-interference picture of the polished surface of &
pure aluminium specimen, deformed at 1.4°€, 1s shown.
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Fig.9 is a photomicrograph of the polished surface of a pure
aluminium specimen defermed at 1.4%K. The deflection of a
scratch at the boundary of large blocks is visible. Flg.10
shows the deflection of interference lines at the boundary

of large blocks of a pure aluminium specimen deformed at
1.4%K. In Fig.ll the dependence of the mechanical groperties
of aluminium on temperature in the range 1.4 to 293K 1is
shown. The suthors arrive at the fellowing cenclusions:

1. It has been found that a sharp difference exists in the
macro- and microscopic nature of plastic deformations of
specimens of pure aluminium if the temperature at which they
are strained is changed from 20 to 4,29K and below. A
lowering in the temperature of testing leads to an intensifi-
cation of the inhomogenelty of plastic deformation; i.e.

to the formation of large blocks the slzes of which exceed
those of the average metal grailn.

2. The plastic deformation of aluminium at 4.2°K and belew
is characterized by an unstable flow which is expressed the
more clearly, the lower the testing temperature. Preliminary
cold working of the specimens intensified the interrupted
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SOV/126- —-7-5-25/25
‘Investigation of the Plastic Properties of Aluminium at Low Temperatures

nature of flow.
3. At 4.2°K and beleow the formation of mechanical twins _
is observed in aluminium. It 1s possible thet the instablility
of plastic flow 1is assoclated with the formation of mechanical
twins.
4, The mechanical properties of aluminium in the temperature
range 77-1.4°K have been determined. It has been found
that the true strength of speclimens of pure and technical ,
aluminium tested to fracture at 4.20K are clese to one :
another. The ultimate tensile stress o _1s practically
independent of temperature. The residual elongation has
a maximum in the range 20 to 4.29K.
There are 1l figures and 9 references, of which 6 are Seviet
and 3 English.

ASSOCIATION: Khar'kovskiy fiziko-tekhnicheskly institut AN USSR
(Khar'kov Physico-Technical Institute AS Ukr.SSR)

SUBMITTED: March 12, 1958

Card L/L
USCOMM-DG-61,699
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Gindin, I, A., Lazarev, B. G., S0V/56-35~3-46/61
Starodubov, Ya. D., Khotkevich, V. I.

The\iz;:TémpErEfﬁ;E’EZIymorphism of Metals

(Nizkotemperaturnyy polimorfizm metallov)

Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1958,
Vol 35, Nr 3, pp 802 - 804 (USSR)

In the present paper (unlike the practice adopted by several
earlier papers dealing with the same subject) the method of
mechanical tests is used, in which the compression diagram

of lithium, sodium, cesium, bismuth, and beryllium samples
with subsequent heating are investigated. Also the varia-
tions of volume in inverse transformation are recorded.

Thege tests were carried out on a one-ton machine with a
rigid dynamometer, whioch is suited for carrying out measure-
ments at helium temperatures. The velocity of deformation
was constant and amounted to 0,03 mm/seca A graph gives a
typical diagram of the deformation in the coordinates "stress -
absolute compression" for lithium. At 77°K this is the
melting curve with consolidation of the shape at high degrees
of deformation. There are no singular points indicating a
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The Low-Temperature Polymorphism of Metals S0V/56-35-3-46/61
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SR B

transformation, If the deformation temperature drops %o

209K and less (down to 1,4°K), a characteristic discontinuity
is observed on the curve with a sharp decrease of resistivity
against deformation. The most direct proof of the polymor-
phous transformation in the tests discussed are the variations
of volume in inverse transition while the deformed sample is
being heated, Similar curves were obtained also for sodium.

In the case of cesium no polymorphous transformation is
cbserved on the deformation diagram even at 1,4°K. Neverthe-
less, the shape of the curve of heating allows us to conclude
that, to a small extent, such a transformation actually sxists.
This behavior of the three alkali metsls is apparentiy ccn-
nected with the reduction of characteristic temperature and
leads to the conclusion that polymorphism exists in the
entire group of alkali metals, The discontinuity of stress
in the compression diagram is observed also in the case of
beryllium at temperatures of 4,2°K and less. All this seems
to indicate an extensive occurrence of low-temperature poly-
morphism, which is observed in the case of tin, sodium,
lithium, cesium, bismuth, and beryllium. There are 2 figures
and 6 references, 4 of which are Soviet.
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The Low-Temperature Polymorphism of Metals 50V /56-35-3-46/61

ASSOCIATION: Fiziko-teknicheskiy institut Akademii nauk Ukrainskoy SSRH »
(Physico-Technical Institute of the Academy of Sciences,
Ukrainskaya SSR)

SUBMITTED June 7, 1958
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GINDIN, I.A.; STARODUBOV, Ya.D.
AV, Be7.

Low temperature plastic breakdown of large-grain iron. PFiz.tver.
tela 1 no.12:1794-1800 D '59, (MIRA 13:5)

1. Fiziko-tekhnicheskly institut AN USSR, Knar'kov.
(Iron--Metallography)
(Deformations (Mechanics))
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Thermal hardening of twinned layers of iron crystals, Fiz,tver.
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AUTHORS: Gindin, I. A., Starodubov, Ya. D.

TITLE: Slippage Along the Boundaries of Twins During Direct and
Reciprocal Twinning®of Iron

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6, pp. 1070 - 1081

TEXT: The present paper describes some -peculiarities of deformatioﬁﬂbccur-
ring in direct and reciprocal twinning of iron on the boundaries of these
twins. It was the aim of the authors to find the cause of the different be-
havior of the interfaces under static load. Preceding papers (Refs. 1 and 2)
‘have shown that the twin layer became thicker, and that one interface of

the twin layer remained immobile, while the other was shifted. For their
study . the authors used iron (degree of purity: 99.99%, grain diameter:

2 - 2.5 mm) which was annealed for five hours at 800° after polishing the
boundary faces, A multistage deformation at the temperatures of liquid nitro-
gen was carried out on the samples with room-temperature heating in between.
It was thus possilbe to observe the appearance and disappearance of the twin
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Direct and Reciprocal Twinning of Iron B122/B063

double layer, as well as its boundary shift with increasing load, The deforma-
tion to be reached per deformation step was chosen from 0.1-0.5%. Changes
were observed by the microinterferometric method with a microscope of the
type MUU-4 (MII-4) and by variations arising in the etched lines. Experi-
ments established that the lines suffer a break on compression and are
displaced on a bounmdary plane. This displacement was likewise observed on
the break of the interference stripes on one Boaundary. The displacement,
however, did not increase with further increasing load. If the displacement
was missing in the initial deformation stage (it could not be observed on
all identical boundary layers of a twin system), it did no more arise on
any further intensification of the deformation. It is concluded therefore
that the slippage along the plane (112) must take place before the twin
formation, i. e. while the lattice changes over to the twin formation. An
naeccomodation region" often forms besides the displacement on the slip
plane, Still, one phenomenon does not necessarily entail the pther. Slip-
e e in the direction [111], which coincides with the direction of

e g5

dianlscement in the twin formation. The twin layers again disappear with

load having an inverse sign (so-called mutual twin formation). The critical
strzns for the reciprocal twin ferma*icr ‘¢ n~mewhat hipgher tkan that of
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the direct twin formation. A table offers data on the twin formation for
direct and reciprocal twins. Various explanations for the formation and
removal of twins are discussed. The authors finally thank R. I.' Garber and
B. G, Lazarev for their discussions. There are 9 figures, 1 table, and 7
references: 5 Soviet, 1 German, 1 Britikh

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR Khar'kov (Physicotech-
nical Institute of the AS UkrSSR, Khar'kov)

SUBMIT_™D: June 24, 1959
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AUTHORS s Garber, R. I., @Gindin, I. A.; Lazarev, B. G., Staroduboy;dYaﬁbg
TITLE: Low-temperature Recrystallization of Copper

PERIODICAL: Fizika tverdogo tela, 1960, Vol. 2, No. 6; pp. 1096 - 1098

TEXT: The authors of the present articla studied the rdcrystallization of
copper which was first deformed at the temperatufes of:liquid hydrogen and
nitrogen, and was then subjected to recrystallization at room tedperature.
Tubular copper samples (diameter: 1.5 mm; wall thickness: 0.45 mm) were

used. The samples were first annealed at 800°C for 8 hours (at 10°° torr).
Special care was devoted to the perfect cleanliness of the inner wall of
the tube. The sample was deformed in vacuo at 20 and 4.29K perpendicular to
the tube axis until the inner walls touched; and further, until the plastic
deformation d = 23 %, The sample was then heated at low-pressure, and kept
at room temperature for 10 - 15 hours. Recrystallization was observed on a
cut 2f the cross section of the tubes after deep etching; by using a metal-
lographical microsgcope of the type MWM-6 (MIM-6)(Figs. 1 and 2). Small
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bridges of recrystallization grains were observed along the contact planes.,
With dropping deformation temperature the number of outgrowing grains in-
creased. The experiments showed that copper deformed at low temperatures

is well recrystallizable already at room temperature; and that the idea of
temperature threshold of recrystallization is a preliminary one, i.e., when
constructing the recrystallization diagram it is necessary to consider the
temperature at which the plastic deformation is activated. There are 2
figures and 6 Soviet references.

ASSOCIATION: Fiziko-tekhnicheskiy institut AN USSR, Khar'kov (Physico-
technical Institute of the AS UkrSSR, Khar'kov)

SUBMITTED August 11, 1959
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GINDIN, I.A.; LAZAREV, B.G.; STARODUBOV, Ya.D,

Characteristics of the mechanical properties of lithium connected
with low-temperature polymorphic transitions. Fiz. met. i metalloved.
10 no.3:472-480 S 160, (MIBA 13:10)

1. Fiziko-tekhnicheskly institut AN USSR.
(14 thium=--Testing) (Metals at low temperatures)
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AUTHORS: Gindin, I. A., Lazarev,; B. G., and Starodubov, Ya. D.
TITLE: Discontinuous character of plastic deformation at low

temperatures
PERIODICAL: Fizika tverdogo tela, v. 3, no. 3, 1961, 920-925

TEXT: The discontinuous character of plastic deformation of orystalline
bodies has been known long (A. F. Ioffe, Ehrenfest, M. V. Klassen-
Neklyudova), and the various effects of discontinuous deformation have been
investigated many times. In the authors! view, however, this problem has ;
not yet been studied in detail, which is the purpose of the present work.
Elongation and compression diagrams of the following metals were recorded
by a machine equipped with a sensitive, rigid dynamometer between 1.4 and
77°K and at a deformation rate of 30 u/sec: aluminum, beryllium, bismuth,
tungsten, iron, cadmium, potassium, lithium, magnesium, molybdenum, copper,
godium, nickel, tin, lead, antimony,; silver, mercury, tantalum; titanium,
chromium, cesium, zinc, zirconiur, and uranium. In this connection, it was
necessary to classify the deformetion jumps and to make a detailed study of
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a new kind of faults which are important at 4.2°K and below this tempera-
ture. The principal resulis of these investigations are published here.
The discontinuity of the low-temperature deformation is essentially caused
by: 1) mechanical twinning, 2) polymoriious transitions, 3) peculiarities
of the plastic deformation of high-purity metals (mechanical recrystal-
1ization, sliding along the grain faces, twinning), 4) relaxation proces~
ses with a regular increase of jumps. These four cases were investigated
individually. Figs. 1, 2, and 3 show the diagrams of deformations on
mechanical twinning (1), polymorphous transition (2), and of relaxative
jumps (3). These diagrams were recorded by the computer machine. Ad 1:
The authors studied the extension elongation of coarse-grained iron of
99.99% purity at 77°k. The jumps are only caused by twinning processes.
The kind of the effect depends largely on the grain size. Fine-grained
material showed no twinning jumps. Jumps of this kind can thus be prevent-
ed by an adequate thermomechanical treatment of the material. Ad 2:

Jumps due to polymorphous transitions occur in the compression of Li or
Na. Fig. 2 shows diagrams obtained for Li (purity of 99.93%) at 20 (1),
4,2 (2), and 1.4°K (3). The transition into the stable low-temperature
modification takes place after & certgﬁ&v@egree of deformation has been
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reached, and 1is accompanied by the occurrence of considerable faults. These
jumps occur only if the deformation takes place below the temperature of "the N
polymorphous transition. Ad 3: High-purity metals, such as Al (99.994%)‘ e
and Fe (99.99%) show mechanical recrystallization within the range of :
helium temperatures, i.e., grains are formed, which are larger than the
initial ones. 'he process is gomehow similar to mechanical twinning. Ad 4:
Whereas the effects described above occur only under certain conditions, all-
the metals jnvestigated show deformation jumps at sufficiently low %tempera-
tures and a corresponding stress strain, which are due to relaxation
rocesses. These are characterized by & certain rule (Fig. 3 shows it for .
Fe (99.99% pure) at 4.2°K} They are due to the fact that elastic energy
sccumulates and is released at a certain value. For some of the metals
examined here, & table contains the temperature and the degree of deforma-
tion et which the elongation process takes place discontinuovsly and regular-
ly. In some metals, an increased elevated strain stress corresponds to an
elevated temperature (e.g., in the case of Na), but there is atill a tempere-
ture threshold above which no such jumps'will appear any longer, not even at —
meximum stressy (for Na, €.8-» above 209K). The rules governing the jumps
are observable poth during compression and elongation. There are 1 figures,
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